Single-step purification and characterization of MBP (maltose binding protein)-DnaJ fusion protein and its utilization for structure-function analysis.
DnaJ is a molecular chaperone, which contains a zinc finger-like motif and cooperates with DnaK to mediate the folding of newly synthesized and denatured proteins. DnaJ was overproduced and purified using the maltose binding protein (MBP) fusion vector. The fusion protein (MBP-DnaJ) was expressed in a soluble form in Escherichia coli and purified to homogeneity using amylose resin in a single step. The UV-visible absorption spectrum of MBP-DnaJ showed peaks at 355 and 475 nm. Moreover, these absorption peaks disappeared upon treatment with ethylenediaminetetraacetic acid (EDTA) or p-hydroxymercuriphenylsulfonic acid (PMPS). Inductively coupled plasma (ICP) spectrometry demonstrated that MBP-DnaJ contains Fe ions as well as Zn ions. MBP-DnaJ mediated the replication of the lambda phage in vivo, stimulated the ATPase activity of DnaK and prevented the aggregation of denatured rhodanase, indicating that fusion of MBP to the N-terminal of DnaJ does not affect the functions of DnaJ. To study the roles of bound metal ions, metal-free MBP-DnaJ, and MBP-DnaJ containing 2 Zn ions were prepared. MBP-DnaJ containing Fe and Zn ions, and MBP-DnaJ containing 2 Zn ions stimulated the ATPase activity of DnaK, prevented the aggregation of denatured rhodanase and bound to DNA to similar extents. On the other hand, metal-free MBP-DnaJ showed much lower DNA-binding ability and lower ability to prevent rhodanese aggregation. Therefore, the bound metal species do not affect the function of the zinc finger-like motif of DnaJ, whereas removal of the metal ions from DnaJ diminishes its binding ability as to DNA and denatured proteins.